Purpose Generally, due to limited availability of official statistics on the topic, little is known about suicide mortality in second-generation migrants. A recent study from Sweden showed that these people could be at a high suicide risk. In a generalised phenomenon, this aspect would represent an important issue in suicide prevention. This paper aims to report the profile of second-generation migrants who died by suicide and the suicide risk differentials of second-generation migrants with other Australians. Methods Official suicide data from 2001 to 2008 were linked with State/Territory registries to collect information about the birthplace of the deceased's parents to differentiate migration status (first, second or third-plus generation). The profile and suicide risk of second-generation migrants were compared with other generations by logistic and Poisson regression. Results Suicide in second-generation migrants accounted for 811 cases (14.6 %). These tended to be represented by younger subjects, more often never married, as compared to the other cases. Second-generation males aged 25-39 years tended to have a higher suicide risk than firstgeneration migrants, but the risk was lower when compared with the third-plus generation. Second-generation migrants aged 60? tended to have a lower suicide risk than firstgeneration migrants.
Introduction
The suicide mortality of the second generation of migrants, unlike that of the first-generation migrants, which has been widely studied [8-10, 19, 24, 26] , has received very little attention. The limited research exploring suicide risk among second-generation migrants has been mainly attributed to the prevailing practices of death registration around the world, which rarely collect information about the country of birth (COB) of parents of the deceased [8, 27] . The only study focusing on suicide mortality of second-generation migrants, from Sweden, indicated that they were at a greater risk of suicide than first-generation migrants [18] . The authors suggested that this vulnerability might be attributable to their more adverse living conditions in Sweden as compared to those of first-generation migrants [18] . The higher risk of suicide among second-generation migrants could also be explained by the intergenerational acculturation conflict model [7, 27, 31] . Specifically, many migrant families in Western countries are made up of relatively un-acculturated parents who were born in another country residing with their children who have spent most of their time and been educated in the host country. Children in migrant families may find themselves caught between the more traditional values that their parents encourage at home and the more individualistic Western values that they are exposed to at school and in the media [21, 32, 33] . The difference between the level of acculturation exhibited by parents and that of younger family members (acculturation gap) can lead to intergenerational conflicts, family stress and decreased cohesion between parents and children in migrant families. This would consequently heighten the risk of suicide and other causes of death for acculturated youth [7, 11, 27, 31] and older migrants [13, 29] .
There has been a high rate of migration to Australia. In the 2011 Census, more than 27 % of the population was born overseas, and a further 20 % had at least one overseas-born parent [5] . Despite diversity in their origins, second-generation Australians often share the common experience of being bicultural, living with both their parents' heritage and the mainstream culture of the host country [12, 16] . This paper aims to report on the socioeconomic and demographic characteristics of second-generation migrants in Australia who died by suicide between 2001 and 2008, and examine the suicide risk among different migrant generations.
Data and methods

Identification of research subjects
Migrant generation status was determined by the birthplace of the deceased and that of their parents [27] . First-generation migrants are residents of Australia who were born overseas. Second-generation migrants are Australian-born people living in Australia, with at least one overseas-born parent. Finally, third-plus-generation migrants are Australian-born people whose parents were both born in Australia [3, 5, 27] .
Settings
Two geographically adjacent regions in south-eastern Australia-New South Wales (NSW) and the Australian Capital Territory (ACT)-were included in the study. These two regions have a complete set of digitalised records for all births and deaths to facilitate data linkage in identifying the COB of the parents of the suicide deceased.
Suicide mortality data source Mortality data were obtained from the National Coroners' Information System (NCIS). The NCIS is a national database maintained by the Victorian Institute of Forensic Medicine, providing relevant information about every death reported to a coroner in Australia since July 2000 (January 2001 for Queensland) [30] . Through an online interface, authorised researchers can access individual records of death. These contain information on sociodemographic data, cause of death, classification of case type and intent [30] . In this study, intent registered as ''intentional self-harm'' was used to identify suicide cases.
The NCIS only includes information related to the deceased, and not about their parents or relatives. To identify second and later generations, data had to be obtained from the Registry of Births, Deaths and Marriages of the two jurisdictions. A flow-chart of the data linkage procedure is shown in Fig. 1 .
To safeguard data privacy, all relevant files were stored in the investigator's computer and secured with a password lock to restrict any unauthorised access. Ethics approval of 
Statistical analyses
Statistical analyses were performed using SPSS for Windows version 20.0. The characteristics of suicide cases by different migrant generations were summarised using descriptive statistics. Multinomial logistic regression analyses were used to test the profile difference between second-generation migrants and other migrant generations in terms of sex, age, marital status, economic activity, usual residence and suicide method used.
Suicide rates were calculated using only the population aged 15? years, due to the low migrant population and occurrence of suicide in the youngest age group (0-14 years) [19] . Population figures by country of birth (COB), COB of parents, sex and age group were derived from the 2006 Census of Population and Housing [4] . About 7.2 % of the population data (n = 493,000) had a missing value on their COB [4] . To replace the missing data with a probable value, imputation was used, and those with a missing COB were proportionately distributed into the three migrant generation groups based on the observed pattern of the remaining 92.8 % of population with a known COB. To examine suicide risk among the different groups, Poisson regression was used. The exponential of the regression coefficient (b) represents the incidence risk ratio (IRR), which describes the multiplicative effect of the corresponding independent variable on the risk [14] . A significant IRR indicates that there was a significant difference in the suicide risk between second-generation migrants and other migrant generations after adjustment for age and region. For all statistical analyses, a p value smaller than 5 % was considered to be statistically significant.
Results
From 2001 to 2008, 5,541 suicides were identified in the two selected jurisdictions (ACT and NSW), indicating an average rate of 10.1 suicides per 100,000 persons. Among the suicide cases, 1,481 (26.7 %) were by first-generation migrants, 811 (14.6 %) by second-generation migrants (i.e. either mother or father born outside Australia), and 2,536 (45.8 %) were third-plus-generation Australians. Of the second-generation migrants, 40.7 % (n = 330) had both parents born overseas, 24.3 % (n = 201) had their mother and 35.0 % (n = 280) had their father born overseas. The remaining 713 cases (12.9 %) lacked information to identify their migrant generation status and were excluded. They included 523 (9.4 %) locally-born cases with missing information on parents' COB and 190 (3.4 %) cases with missing information on their own COB (Fig. 2) . 
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The socioeconomic characteristics of suicides across different migrant generations are summarised in Table 1 .
Compared with first-generation migrants, suicides by the second-generation were more likely to be younger than 40 years (OR 3.26, p \ 0.0001), never married (OR 2.5, p \ 0.001) and unemployed (OR 1.40, p = 0.002). No significant sex difference was found between suicides by second-and first-generation migrants. Second-generation suicide deceased also showed considerable differences in terms of their socio-demographic profile as compared to third-plus-generation migrants. When compared with the third-plus-generation, suicides by the second-generation were more likely to be younger than 40 years (OR 1.84, p = \0.0001) and never married (OR 1.40, p \ 0.001). Analyses also showed that they were less likely to use firearms (OR 0.68, p \ 0.001). No significant difference was found by sex and employment status between suicides by second-generation and third-plusgeneration migrants.
Suicide risk ratios of second-generation migrants
Comparison between second-and first-generation migrants
In the Poisson regression analysis, it was found that the overall risk of suicide among second-generation migrants in the ACT and NSW was not significantly different from that of the first-generation over the study period (see Table 2 ). When separately analysed by age group and sex, a significantly higher rate of suicide was detected among second-generation males aged 25-39 at 21.4 per 100, 000 (IRR 1.230, p = 0.014) when compared to first-generation migrants at 17.4. On the other hand, a lower risk of suicide was found among older second-generation males (aged 60?) at 13.1 (IRR 0.681, p = 0.004) and older secondgeneration females at 4.5 (IRR 0.661, p = 0.043) compared to their first-generation counterparts at 19.3 for older males and 6.8 for older females, respectively.
Comparison between second-and third-plus-generation migrants
Through Poisson regression analyses, the risks of suicide among second-generation migrants were also found not to be significantly different from that of the third-plus-generation (see Table 2 ). When separately analysed by age group and sex, second-generation males aged 25-39 years had a significantly lower risk of suicide at 21.4 (IRR 0.848, p = 0.021), compared to the third-plus-generation at 25.3. No significant difference was found in other age or sex groups.
Discussion
The present analysis provides the first analysis of suicides in second-generation migrants in Australia. In contrast to earlier research findings from Sweden, which showed that second-generation migrants had a higher risk of suicide than first-generation migrants and other Swedish-born persons during the period 1990-1998 [18] , our analysis did not detect any significant difference in the risk of suicide between second-generation migrants and other migrant generations. Furthermore, in certain age groups, a lower suicide rate was observed compared to third or later generation migrants. It seems that the intergenerational acculturation conflict model may not be applicable to second-generation migrants in Australia. When comparing Australian results with the Swedish study, it is important to emphasise their different migration histories. Second-generation migrants in Australia generally have higher education levels, are more likely to be professionals with a higher income level and are less likely to be unemployed as compared with the third-plus-generation [3, 20] . It is possible that their higher socioeconomic status may be a protective factor, contributing to a lower risk of suicide among second-generation males aged 25-39 years as compared with the third-plus-generation. In addition, the experience of second-generation migrants growing up in a bicultural environment (that of the parents and the host, Australia) might provide a bigger repertoire of skills and different attitudes, rendering second-generation individuals (especially young adult males) more flexible and resilient. Although having a lower risk of suicide than third-plusgeneration migrants, our findings revealed that secondgeneration males aged 25-39 years had a higher risk of suicide as compared with first-generation migrants. This pattern may be partially explained by the well-known ''healthy migrant effect'', which suggests that first-generation migrants would have a lower risk of suicide, as immigration policy tends to favour individuals with high resilience and good mental health [18, 24, 28] , which are protective factors of suicide. In addition, changes in the ethnic composition of migrants during the last 30 years may also contribute to the lower rate of suicide among firstgeneration migrants. Since the 1970s, there has been a large influx of Asian migrants to Australia [19] . In Asia, pesticide ingestion is one of the most commonly used method of suicide [35] . Vulnerable individuals from these countries might have limited access to their traditional highly lethal means of suicide (pesticides). It could contribute to a reduction in suicides if they use a less lethal method [17, 23] . Finally, there has been a dramatic reduction in suicide rate in NSW during the study period [22] and this epidemiological transition could have also influenced the difference in suicide rates among the first-, second-and third-plus-generation migrants, especially for the age group (25-39) with highest rate of suicide. Unlike younger working-aged males, our results found that older (over 60 years) second-generation migrants for both sexes had a lower risk of suicide as compared with firstgeneration migrants. Closer examination of the suicide rates suggests that older first-generation migrants had relatively high suicide rates as compared with other migrant generations. In fact, this age-specific vulnerability of older migrant people was also observed in previous studies on migrant suicides [6, 8-10, 25, 34] . Many older migrants may experience poverty and loneliness without the traditional support of family, and some are left 'childless' after their children move away for education or work [6, 25] . Further, older migrants may experience intergenerational conflicts due to different values and beliefs than their families and communities, which may also lead to a higher rate of suicide [29] . However, the specific pattern of suicide in first-generation migrants is beyond the scope of this study.
Limitations
The findings of this study should be interpreted in light of its limitations. First, ethnicity could be an important factor in suicide rates [15] and has an effect on the differences in suicide rates by migrant generations. However, as the question on country of birth of parents was replaced by asking whether a person's parents were born in Australia or overseas in 2001, detailed coding on parents' birthplace was not available to differentiate second-generation migrants by different ethnic background [2] . Unlike the situation reported by Hjern et al. [18] in Sweden, there has been a high level of ethnic intermarriage among individuals from different countries of origin in Australia [1] , which has impeded the possibility of any further analysis to estimate the specific suicide rates by ethnicity and national origin of second-generation migrants. There has been no specific investigation of suicide mortality and its associated factors in inter-ethnicity groups in Australia, a fact which would deserve further attention in future research.
Second, due to the complex nature of the process of data linkage with the state and territory Registers of Births, Deaths and Marriages, we managed to capture information on parents' birthplace only for the suicide deceased who were born within the two jurisdictions, which means 72.9 % (9.4 % out of 12.9 %) of suicide cases with missing migrant generation status, who were internal migrants born outside NSW and the ACT, could not be investigated further and were excluded. Inevitably, this resulted in an underestimation of the suicide risk in the second-and thirdplus generations, and narrowed the risk difference of second-generation migrants as compared with first-generation migrants in the analysis. A limitation arising from missing values was also found in the population data, with 7.2 % of census responses having no information on their COB to identify their migrant generation status [4] , which may affect accuracy and robustness in estimating the suicide rate for each migrant generation group in the analysis.
In conclusion, the present study demonstrates that there was no significant difference in terms of risk of suicide between second-generation migrants and other migrant generations. This would indicate a process of acculturation that ends with amalgamation in Australia. These data are reflective of the current composition of migrants to Australia by country of birth; this composition has changed quite radically in the last 30 years, with unprecedented numbers Asians migrating to Australia [19] .
